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TABLE A-3 

BACKGRWND SEDIMENT 
TOLERANCE INTERVAL UPPER LIWITS 

OR W I M  DETECTED VALUE 

FEBRUARY 1989 

Analyte Units 

Upper 
Limit 

(9 Samples) 

Total Metals 

Aluninun 
Antimony 
Arsenic 
Bariun 
Beryl 11 un 
Cadmi un 
Calciun 
Cesiun 
Chrmiun 
Cobalt 
Copper 
Iron 
Lead 
Lithiun 
Magnes i un 
Manganese 
Mercury 
Mo L ybdenun 
Nickel 
Pot ass i un 
Set en1 un 
S i  lver 
Sod1 un 
S t ront i un 
That 1 iun 
Tin 
Vanadi un 
Zinc 

eg&g\sw-irap\tabler\tbl-a-3 

24789 
ND 
13 O* 
182* 
ND 
ND 

72551 
ND 
43 38 
ND 
22 o* 

28308 
39 502 
ND 

41 10* 

ND 
NO 
29 9* 
ND 
ND 

ND 
175* 
ND 
ND 
50 2* 
92 688 

372 20 

6 8* 
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TABLE A-3 (cont.1 

BACKGROUND SEDIHENT 
TOLERANCE INTERVAL UPPER LIMITS 

OR luxllllll DETECTED VALUE 

FEBRUARY 1989 

Analyte Units 

Upper 
Limit 

(9 Samples) 

Nitrate 
PH 

Total Radionuclides 

Gross Alpha 
Gross Beta 
Uraniun 233, 234 
Uraniun 235 
Uraniun 238 
Strontiun 89, 90 
Plutoniun 239, 240 
Americiun 241 
Cesiun 137 
Tritiun 

NO 
9CB(8Tn 

60 
50 
1 669 
0 176 
1 755 
1 390 
0 096 
0 029 
1 578 
0 408 

NO - Not Detected 

0 - Tolerance Interval Louer Limit for Two-Sided 
- M a x i m  Detected Value 

Parameter 
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TABLE A-7 

INORGANICS ABOVE BACKGROUND IN GROUND WATER' 

Analyte 

Number of Range of 
Results Background Maximum 
Above Number of Concentration   on cent ration^ 

Background* Results (mg/l) (mg/l) 

Bicarbonate 45 

Chloride 1 72 

Cyanide 0 

Nitrate 1 64 

Sulfate 114 

Total Dissolved Solids 193 

257 140-71 9 530 

257 11-607 81 9 

62 ND-O 038 ND 
255 0 18-2 98 15 5 

257 16-950 1157 

257 170-1 761 321 9 

ND Not detected at contract required detection limit 

Concentration data obtained from the 1987, 1988, and 1989 field investigations 

Compared to background value for appropriate lithologies, listed in Table A-1 

Range of maximum values for different classes of ground water 

Reported when maximum concentration is above background 

1 

2 

3 

4 

eg&g\sw-irap\tables\tbl-a-7 



TABLE A-8 

DISSOLVED METALS ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration3 Concentration4 

Analyte Background* Results (mg/l) (mg/l) 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Cesium 
Chromium 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercuty 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Vanad i u m 
Zinc 

119 253 
18 248 
9 247 

21 5 253 
1 249 

161 253 
0 248 

54 253 
93 253 

131 253 
15 247 
7 60 

164 253 
103 253 

1 245 
41 253 
51 253 
92 245 
39 246 
7 253 

117 253 
266 253 

0 240 
9 253 

65 253 

ND-O 327 

ND-O 0186 
ND-ND 

ND-ND 
ND-ND 

64 6-1 38 
ND-ND 

ND-O 0122 

ND-O 94 

ND-O 172 
ND-45 3 

0 01 82-0 686 
ND-O 008 
ND-O 112 
ND-O 0432 

ND-O 091 

ND-ND 

ND-ND 

NO-21 89 

ND-ND 
25 6-599 
ND-O 451 
ND-O 01 

ND-O 564 
ND-ND 

4 75 
0 12 
0 007 
0 93 
0 006 

408 
ND 

0 1223 
0 84 
4 35 
0 04 
0 22 

4 37 
0 013 
0 192 
1 7  

44 5 
0 39 
0 13 

7 7  
0 01 
0 10 
2 70 

136 

405 

ND Not detected at contract required detection limit 

Concentration data obtained from the 1987, 1988, and 1989 field investigations 

Compared to background value for appropriate lithologies, listed in Table A-1 

Range of maximum values for different classes of ground water 

Reported when maximum concentration is above background 

1 

2 

3 

4 

eghg\rw-irap\tabler\tbl-a-8 



TABLE A-9 

DISSOLVED RADIONUCLIDES ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration3 concentration4 

Analyte Background' Results (mg/l) (ms/l) 

Gross Alpha 
Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 8930 

Plutonium 239, 240 

Americium 241 

Cesium 137 

42 

46 

62 

62 

73 

3 

3 

6 

0 

1 79 

1 80 

151 

1 48 

151 

153 

153 

153 

3 

7-27 

2-1 8 53 

11-1294 

0-0 232 

0 6-7 7 

0 1-0 878 

0-0 012 

0-0 019 

0 2-0 776 

250 

372 

34 

1 7  

28 

5 0  

0 52 

083 

0 3  

Concentration data obtained from the 1987, 1988, and 1989 field investigations 

Compared to background value for appropriate lithologies, listed in Table A-1 

Range of maximum values for different classes of ground water 

Reported when maximum concentration IS above background 

1 

2 

3 

4 



1 
I 

I 
1 

Y 
L( 

7 

N 
2 

7 h 

7 0 LD W " 
c( 

7 W 

3 0 

c1 
m 

m 
v) 

7 0 c( 

r 

I *  a *  
C C  v o  v o  

a48 .* n m  n m  
v m c  m ?  

0 .  o r  mu) alv 

E h a  

u >  o a  a r  

1 4  

.*r 

c 

urn 
a m  
C Y  

P G  

u e  
C C  

I O  1 0  

c v  c x  
v a  Y U  v m  

a c  
8 f  I t  

VI e c m  U Y  

::E 
L l L l  

w a u  

x >  I- 

+ * a  m u -  
a 0 -  



I 
I 

0 
2 

I 
I 

n 
Y s U 

L O  I - +  n 

u s ,  n e  e -  Y V  

C Y  m c  

0 

4 

P 
Y . P 

P 

Y . 
* L 

" 

- 
e 

m 

n 

r 

r 

i . 
m 
2 



W 

0 0 
0 0 

0 

2 

0 P 10 

H 

0 

S 

0 

N 
m 

3 h 

3 v) 
7 0 

2 

v) 
N r( 

0 0  

2 2  

4 5  H 



I 
I 
I 

2 I :  
3 

I 
I 

7 

N 

0 

2 

ul N 

Y 
c 
E 
r c 

C 

c 
Y 

a 
Y 

O 

N 3 0 rD 

a n 
- 

h N 
L 
m a 

0) - 
9 5 

7 0 ul r( 

0 
4 rt 

m a a m 
5 U U x m  
c a  

U L  

e c  
E O  

L O  
8 - E  

I - "  
L L L  a 

Y O  

c 

I C  
u x a  
a l  u -  

u" 
C U  a c  
L O  C Y  

m m 
Y *  m m  0 -  w u  

x;  

m e  :g;; w v )  

1 
C 0 - 
n 

C 
r 

O 

44 

a 
Y 

0 

0 m 

0 
- 
O 

a 

U 

I 

m 

U 

C 
c 
m 
n Y 

0 
L 
9 O 

C 

L 
O L Y 

c 

z : 
U 



TABLE A-1 1 

SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS' 

bis (2- 
N-Ndroso- di-n-Butyl Ethyl hexyl) 

Borehole phenylamine Phthalate Phthalate 
Number J&b!!iL lal!SlL 0 

903 Pad Rocky Flats Alluvium 
BH2287 
BH2387 
BH2987 
BH3087 

903 Pad Colluvium 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 

903 Pad Sandstone 
BH2987 

903 Pad Claystone 
BH2287 
BH2387 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 
BH3087 

Mound Rocky Flats Alluvium 
BH3187 
BH3287 
BH3387 
BH3487 
81-13587 
BH3687 
BH3787 
BH3887 

Mound Sandstone 
BH3387 
BH3487 

Mound Claystone 
BH3187 
BH3287 
BH3587 
BH3687 
BH3787 

35 J 97J 

3400 

36J 690J 
63 J 
150J 

51 J 61 J 

89J 

6408 
56J 
160J 

50 J 
92 J 
83J 
170J 
73 J 

35 J 

40 J 

38J 
41 J 

820 
2300 
8408 

3100 

33008 
19008 
4200J 
340 

3400 

26008 
8308 
800 
220 J 

2100 
18008 

490 
310J 
530 
450 
680 
480 

87008 
4600 

450 
220J 

430 
9J 

320J 
360 
550 

Concentration data obtained from the 1987 field investigations concentrations reflect maximum 
values for the stated borehole 

1 

.ghg\sw-irap\tbl-a-ll 



TABLE A-1 1 (continued) 

SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS 

N-Nitroso- 
Borehole phenylamine 
Number ha / ka) 

East Trenches Rocky Flats Alluvium 
BH3987 33 J 
81-14087 
BH4187 
BH4287 
BH4387 
BH4487 
BH4587 
BH4687 
BH4787 
BH4887 
BH4987 
BH5087 
BH5187 
BH5287 
BH5387 
BH5487 
BH5587 
BH5687 

East Trenches Sandstone 
BH3987 
BH4287 
BH4487 
BH4587 
BH5187 
BH5687 

East Trenches Claystone 
BH3987 
81-14087 
BH4187 
BH4387 
BH4587 
BH4687 
BH4787 
BH4887 
BH4987 
BH5087 
BH5287 
BH5387 
BH5487 
BH5587 
BH5787 

4OJB 

120JB 

48J 

52 J 
3708 
38JB 
250 J B 

42JB 

37JB 

280JB 

140J 

bls (2- 
di-n-Butyl Ethylhexyl) 
Phthalate Phthalate 
4a/ka) A.!aslL 

170J 
49J 

260 J B 
42J B 
68JB 
49JB 
120JB 
120JB 
44JB 
9OJB 
94JB 
50JB 

39J 
38JB 

86JB 
47JB 

34JB 

59JB 
42JB 

55JB 
84JB 
58JB 
34JB 
80JB 

360 
260J 
380 
500 
630 
3808 
880 
250J 
1 OOOB 
6708 
1 lOOB  
61 O B  
6208 
6508 
13008 
12008 
12008 
1 lOOB 

250J 
520 
9206 
220J 
7208 
1 OOOB 

250J 
200 J 
19OJ 
7308 
19OJ 
350 
11008 
5608 
5808 
69OB 
6808 
6708 
6508 
1 OOOB 
1 OOOB 



TABLE A-12 

TOTAL METALS ABOVE BACKGROUND IN SOILS’ 

Number of Range of 
Results Background Maximum 
Above Number of Concentration Concentration4 

Analyte Background’ Results (mg/kg) (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

2 
1 

35 
6 
0 

58 
31 
0 
3 
1 
1 
7 
2 
0 
2 

14 
1 
0 
4 
3 
1 
0 
2 
0 
0 
0 

10 
2 

204 
204 
204 
204 
204 
204 
204 
24 

204 
204 
204 
204 
204 
20 

204 
204 
204 
15 

204 
204 
204 
21 1 
21 1 
21 1 
21 1 
12 

21 1 
21 1 

10300-2531 2 
ND-16 2 
3 6-15 86 

155 8-345 8 
2 2-17 75 
ND-3 2 

599043079 
ND-274 
10 7-37 9 
15 9-29 7 
19 6-30 62 

12300-41 295 
13 4-34 5 
70-444 

2520-6151 
305-659 
0 27-0 58 
11 2-38 65 
14 3-56 95 
ND-3336 
ND-ND 

12 7-40 9 
ND-3680 
69 2-226 
ND-ND 
268-338 
22 2-58 2 

52 69-106 7 

70600 
24 
37 

1 899 
1 7  
6 2  

25400 
ND 
58 
33 1 
25 

42700 
45 6 
12 71 

5260 
3540 
114 
ND 
36 1 

1 5  
41 70 

ND 
1400 
184 
ND 
ND 
108 
58 

ND Not detected 
Concentration data obtained from the 1987, 1988, and 1989 field investigations 
Compared to background value for appropriate lithologies, listed in Table A 4  
Range of maximum values for different geologic materials 
Reported when maximum concentration is above background 

1 

2 
3 

4 



TABLE A-13 

TOTAL RADIONUCLIDES ABOVE BACKGROUND IN SOILS' 

Analyte 

Number of Range of 
Results Background Maximum 
Above Number of Concentration' Concentration' 

Background' Results (PCl/gm) (pCi/gm) 

Gross Alpha 
Gross Beta 
Uranium 233,234 
Uranium 235 
Uranium 238 
Strontium 89,W 
Plutonium 239,240 
Americium 241 
Cesium 137 
Tritium (pCi/ml) 
Radium 226 
Radium 228 

12 
5 
7 
0 
13 
10 
112 
118 
42 
1 1  
0 
0 

227 
227 
225 
0 

227 
227 
227 
227 
227 
227 
9 
9 

37-52 302 
29-36 886 
08-1 985 
0 087-0 258 
10-1 675 
0 4-0 786 
0 01 -0 020 
NR-0 018 
00-0 113 
0 299-0 410 
09-1 3 
11-25 

480 

37 
3 4  

39 
1 1  
94 
22 
31 
0 69 

NR Not reported 

Concentration data obtained from the 1987, 1988, and 1989 field investigations 

Compared to background value for appropriate lithologies, listed in Table A-3 

Range of maximum values for different geologic materials 

Reported when maximum concentration is above background 

I 

2 

3 

4 
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TABLE A-15 

TOTAL METALS ABOVE BACKGROUND SEDIMENTS' 

Number of 
Results Background Maximum 
Above Number of Concentration concentration3 

Analyte Background* Results (mg/kg) (mg/kg) 

Aluminum 
Ant i mony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

1 
3 
0 
4 

20 
6 
6 
0 
0 
1 
5 
2 
3 

11 
4 
4 
1 
6 
1 
8 
1 
9 
5 
1 
1 
9 
2 

10 

25 
25 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
25 
25 
20 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

24789 
ND 

1 82 
ND 
ND 

7255 1 
ND 
43 38 

ND 
22 0 

28308 
39 502 

ND 
41 10 
372 20 
ND 
ND 
29 9 

ND 
ND 

ND 
175 
ND 
ND 
50 2 
92 688 

13 0 

6 8  

24800 
24 5 
4 6  

15 5 
2 3  

300 

132000 
ND 
26 8 
12 
40 4 

28900 
664 
27 8 

5970 
1390 

0 72 
10 3 
34 

51 80 
21 3 
48 9 

670 
1 79 

1080 

735 

8 5  

58 4 

ND Not detected 
Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations 
Compared to background values listed in Table A-3 

Reported when maximum concentration is above background 

1 

3 



TABLE A-16 

TOTAL RADJONUCLIDES ABOVE BACKGROUND IN SEDIMENTS' 

Analyte 

Number of 
Results Background Maximum 
Above Number of Concentration   on cent ration^ 

Background' Results (pCi/gm) (pCi/sm) 

Gross Alpha 
Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89,90 
Plutonium 239,240 

Americium 241 

Cesium 137 

Tritium (pCi/mi) 
Radium 226 

Radium 228 

3 

0 

1 

1 

1 

0 

8 

0 

1 

0 

1 

0 

12 

12 

12 

12 

12 

12 

12 

3 

11 

12 

4 

4 

60 

50 

1669 

0 176 

1 735 

1390 

0 096 

0 029 

1 578 

0 408 

1 0  

2 1  

77 

46 

2 1  

0 2  

2 7  

0 5  

085 
0 02 
0 3  

0 18 

1 3  

1 4  

Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations 

Compared to background values listed in Table A-3 

Reported when maximum concentration is above background 

1 

2 

3 
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APPENDIX 8-4 

SURFACE WATER SAMPLING RESULTS 
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SURFACE WATER SAMPLING RESULTS 
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APPENDIX C 

SURFACE WATER SAMPLING RESULTS 

SUMMARY TABLES 

OPERABLE UNIT NO 2 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FLATS PLANT GOLDEN COLORADO 
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SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FLATS PLANT GOLDEN COLORADO 
eghg\sw-4rap\last\appand-d sap 

APPENDIX D 

FEDERAL FACILITY AGREEMENT 

AND CONSENT ORDER MILESTONE 

SCHEDULE 

OPERABLE UNIT NO 2 

26 SEPTEMBER 1990 
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TABLE D-1 

FEDERAL FACIUN AGREEMENT AND CONSENT ORDER 
MILESTONE SCHEDULE* 

ou 2 
903 PAD, MOUND, & EAST TRENCHES 

OU 2 INTERIM MEASURE/INTERIM REMEDIAL ACTION (IM/IRA) 

Submn Draft Proposed IM/IRA Decision Document 

Submit Proposed IM/IRA Decision Document to EPA/CDH 

Public Review of Proposed IM/IRA Decision Document 

Submit Draft Responsiveness Summary and Final 

Field Treatability Test System Installation Complete 

Begin Field Treatability Testing 

Complete IM/IRA Construction 

IM/IRA Decision Document 

Begin Field Treatability Testing (Entire System) 

Submit Draft Treatability Test Report 

Submit Final Treatability Test Program Report 

June 19, 1990 

September 18,1990 

Septembers, 1990 

December 13,1990 

March 8, 1991 

March 11, 1991 

September 30,1991 

October 30, 1991 

April 1, 1992 

June 2, 1992 

* Source "Federal Facility Agreement and Consent Order," U S Department of Energy, August 17, 1990 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FLATS PLANT OOLDEN COLORAOO 
egkg\sw-irap\last\appond-d sop 

26 SEPTEMBER 1990 



APPENDIX E 

ARAR TABLES FOR 

SURFACE WATER CONTAM I NANTS 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FLATS P U N T  GOLDEN COLORADO 
eg&g\sw-lrap\last\app.nd pgr 

26 SEPTEMBER 1990 
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